The possible spatial transformation properties of tetrons are discussed.
In this note I will present the framework, in which this problem should be solved. I will consider spatial transformations only. The extension to Minkowski space will be worked out in a separate publication [3] .
Let me start with a few well-known facts about half-integer spin: in a physical experiment one cannot distinguish between states which differ by a complex phase. Therefore, in addition to ordinary representations one may include projective, half-integer spin representations of the rotation group SO(3), and also of its T d = S 4 subgroup 1 . These are true representations of the corresponding covering groups SU(2) andS 4 , respectively.
To solve the tetron spin problem I suggest to give up the requirement of continuous rotation symmetry and assume that tetrons live and interact in microscopical environments, in which only permutation symmetry survives.
The latter is much less restrictive than rotational SO(3), because the idea of rotation assumes concepts of angle and length, which may be obstacled by quantum fluctuations when approaching the Planck scale. In contrast, the idea of permutation merely presupposes the more fundamental principle of identity. This is why permutation groups may enter theoretical physics at finer levels of resolution and higher energies than the Lorentz group. Tetrons may be more basic than spinors.
I call this assumption the 'spatial permutation hypothesis'. It amounts to introducing a second permutation index taking values 1,2,3 and 4 (in addition to the flavor index a,b,c and d) and being responsible for the spatial ('spin') transformation behavior of tetrons and its compound states.
It is true that the phenomenological observation of 24 quarks and leptons and their interactions imply a permutation principle only on the level of inner symmetries (as in eq. (1)). However, the assumption of 4 different tetron 'spins' within a fermion bound state comes closest to the original intuition of a spatial tetrahedral structure as discussed in ref. [1] where a generic ansatz for the composite wave function a i b j c k d l with i, j, k, l ∈ {1, 2, 3, 4} has been proposed.
As a consequence of the spatial permutation hypothesis a new type of particle statistics will arise (called tetron statistics) which differs from Fermi and Bose statistics and is related to the exclusion principle in the flavor sector as formulated above.
The Details
According to the spatial permutation hypothesis, the spin part of a 4-particle representation of SU(2), whereas G 2 is obtained from G 1 by reversing the sign for odd permutations and contains contributions from spins larger than 3 2 .
For the understanding of the following arguments a short digression on quaternions and its usefulness for describing nonrelativistic spin- There is a one-to-one corresponence between unit quaternions q 0 and SU (2) transformation matrices, because the latter are necessarily of the form (α, β; −β * , α * ) with complex α and β fulfilling |α| 2 + |β| 2 = 1, and can be written as q 0 = α + Jβ. Therefore, the action of SU(2) matrices on spinor fields (c 1 , c 2 ) (c 1 with spin up and c 2 with spin down) can in quaternion notation be rewritten as: To describe spin- 
where R = 1 2
and U = Due to the 2-fold covering of S 4 each of the real functions g(i, j, k, l) in eq.
(4) with its 24 terms is in fact a difference p(i, j, k, l) − m(i, j, k, l) so as to obtain the 48 terms needed for a symmetry function ofS 4 .
Eq. (4) Since it is not possible to build a spin- (2) is obtained from the requirement that the compound state must be a fermion.
If one wants to go beyond this understanding one should look for possible transformation properties of the spatial permutation indices i,j,k,l in a tensor product, which mimics the behavior of G 1 . Since this cannot be obtained within the usual framework of universal Z 2 coverings, one has to consider e.g.
octonion Z 4 extensions of the rotation group. In such a framework g(i, j, k, l) (or alternatively p and m) are the functions which should be interpreted as tensor products of tetrons of the generic form
where a,b,c,d are the tetron 'flavor' and i,j,k,l their 'spin' indices, so that the complete spin and flavor wave function of quarks and leptons can be written
Here in the rows the tetron flavor indices a,b,c,d are permutated in order to obtain the appropriate flavor combination (A 1 of S 4 as an example, for the A 2 , T 1 etc flavor representations G 2 and H will come into play), whereas in the columns the tetron spin indices i,j,k,l are permutated in order to obtain the G 1 spin combination. 
. Such a behavior could not be obtained, if two or more flavor indices were identical.
Conclusions
It is certainly true that the phenomenological observation of 24 quarks and leptons and their interactions suggest a permutation principle only on the level of inner symmetries. However due to the problems which arise in connection with spin and statistics one is naturally lead to consider the possibility that inner and outer permutation behavior may be intertwined and that 
